From basic apoptosis discoveries to advanced selective BCL-2 family inhibitors.
Members of the B cell lymphoma 2 (BCL-2) gene family have a central role in regulating programmed cell death by controlling pro-apoptotic and anti-apoptotic intracellular signals. In cancer, apoptosis evasion through dysregulation of specific BCL-2 family genes is a recurring event; accordingly, selective inhibition of specific anti-apoptotic BCL-2 family proteins represents an exciting therapeutic opportunity. A combination of nuclear magnetic resonance (NMR)-based screening and structure-based drug design has yielded the first bona fide BCL-2 homology 3 (BH3) mimetics, including the BCL-2 and BCL-XL dual antagonist navitoclax, which is the first BCL-2 family inhibitor to show efficacy in patients with cancer. Clinical experience with navitoclax prompted the generation of the highly selective BCL-2 inhibitor venetoclax, which is now approved in the United States for the treatment of patients with chronic lymphocytic leukaemia with 17p deletion who have received at least one prior therapy. Recent advances have also been made in the development of potent and selective inhibitors of BCL-XL and myeloid cell leukaemia 1 (MCL1), which are additional BCL-2 family members with established anti-apoptotic roles in cancer. Here we review the latest progress in direct and selective targeting of BCL-2 family proteins for cancer therapy.